Global shape judgements were employed to examine the combination of stereopsis and shape-from-texture in the determination of three-dimensional shape. Adding textural variations to stereograms increased perceived depth. Thus, texture was not simply vetoed by the strong stereo cue. In experiments where the depth specified by texture was incongruent with that specified by stereo, the data were well described by a weighted linear combination rule. Although only a small weight was assigned to texture, this weight was somewhat greater at a farther viewing distance. This could be a consequence of the decreased reliability of stereopsis at far viewing distances.
INTRODUCTION
A central problem in human visual processing is to understand how three-dimensional percepts are derived from the two-dimensional retinal images. There are many cues potentially available for specifying threedimensional structure, such as stereopsis, structurefrom-motion, texture gradients and shading. These cues have been investigated extensively in isolation (Kaufman, 1974; Marr, 1982) under the assumption that depth is processed in separate modules corresponding to the different sources of three-dimensional information. The "2iD sketch" (Marr & Nishihara, 1978) is one explicit proposal for the form of representation that could result from the combination of independent depth modules. It consists of a map of the distance and orientation of surface points with respect to the viewpoint. The different sources of depth information are processed individually to extract local measures of either the distance of a surface point from the viewer, or the local orientation of the surface with respect to the viewpoint (Ullman, 1979; Marr & Poggio, 1976; Ikeuchi & Horn, 1981; Witkin, 1981) . However, the combination rule for the independent measures yielded by the different depth modules was not considered.
Recently, there has been interest in how these modules, if they are independent, could be integrated to provide a unified three-dimensional shape percept (Dosher, Sperling & Wurst, 1986; Biilthoff & Mallot, 1988; Bruno & Cutting, 1988; Rogers & Collett, 1989; Maloney & Landy, 1989; Landy, Maloney & Young, 1990; Young, Landy & Maloney, 1992 The first is vetoing, where one "strong" cue completely overrides another "weaker" cue. This type of interaction is found where cues are strongly inconsistent. An old example is provided by stereo photographs of complex scenes. When the pairing between the viewing eye and photographs is switched, the depth fails to reverse although the sign of the disparity changes (Schriever, 1925) . This demonstrates that the combination of a number of consistent pictorial cues, such as perspective, shading and texture, can veto stereopsis. A more recent example is found in the work of Biilthoff and Mallot (1988) : when stereo indicates a flat surface but shading indicates an ellipsoid, no significant depth is perceived, showing that stereo can veto shape-from-shading. However, in that particular study little depth was signaled by shading alone, so it is hard to exclude some of the other combinations described below.
A second means of interaction is weighted linear combination. In this scheme, depth cues are first processed in separate modules. The independent depth estimates from each module are then linearly combined, with differential weights assigned to each cue. In a recent book on sensor fusion Clark and Yuille (1990) term this combination rule weak fusion, because the cues do not interact prior to the independent extraction of depth measures. Linear addition accounted for the data of Dosher et al. (1986) which examined the combination of stereo, perspective and proximity luminance covariance in disambiguating kinetic depth. In a task where subjects made judgements about the depth relations of three planes, Bruno and Cutting (1988) also found support for linear cue combination in describing the interactions of (1) motion parallax, (2) occlusion, (3) height in the picture plane, and (4) familiar size. Rogers and Collett (1989) specified a linear combination rule which described their data collected with differing combinations of motion parallax and stereo. Landy et al. (1990) also
